Treatment of scandium nitrate tetrahydrate with the tetradentate ligand H 2 salophen [N,N 0 -bis(salicylidene)-1,2-phenylenediamine] afforded the yellow dinuclear complex Sc(NO 3 ) 2 (-salophen)Sc(salophen)(EtOH) or [Sc 2 (C 20 O,N,N 0 ,O 0 }discandium). In this compound, one salophen ligand displays a bridging coordination via the two oxygen atoms, while the other salophen ligand is attached to only one Sc center. This arrangement is stabilized by a hydrogen-bonded EtOH co-ligand, and by -stacking interactions between the two salophen ligands.
Treatment of scandium nitrate tetrahydrate with the tetradentate ligand H 2 salophen [N,N 0 -bis(salicylidene)-1,2-phenylenediamine] afforded the yellow dinuclear complex Sc(NO 3 ) 2 (-salophen)Sc(salophen)(EtOH) or [Sc 2 (C 20 O,N,N 0 ,O 0 }discandium). In this compound, one salophen ligand displays a bridging coordination via the two oxygen atoms, while the other salophen ligand is attached to only one Sc center. This arrangement is stabilized by a hydrogen-bonded EtOH co-ligand, and by -stacking interactions between the two salophen ligands.
Chemical context
In the coordination chemistry of lanthanides, salen-type Schiff-base ligands such as H 2 salen [N,N 0 -bis(salicylidene)-ethylenediamine] and H 2 salophen [N,N 0 -bis(salicylidene)-1,2-phenylenediamine] are among the best known multidentate ligands. Lanthanide complexes comprising salen-type ligands are of significant interest due to their variety of molecular structures (Akine & Nabeshima, 2009 ) and their promising magnetic properties (Costes et al., 1998; Yao et al., 2012; Pajerowski et al., 2014) and luminescence properties (Bi et al., 2009; Li et al., 2013; Mikhalyova et al., 2014; Yang et al., 2014) . They also have potential applications in electronic devices (Magadur et al., 2012) and homogeneous catalysis (Wu et al., 2017) . The first lanthanide-salen and salophen complexes were reported fifty years ago (Dutt & Nag, 1968) . Since then, a variety of interesting structures have been reported for such complexes, including mononuclear complexes (Evans et al., 1999; Yao et al., 2012) , sandwich-like di-and trinuclear species (Chen & Archer, 1994; Costes et al., 1998; Camp et al., 2012; Li et al., 2012 Li et al., , 2013 Mikhalyova et al., 2014) , clusters (Zhao et al., 2012; Pajerowski et al., 2014) and 3d-4f heterobimetallic complexes (Condorelli et al., 1975; Winpenny, 1998; Sakamoto et al., 2001; Camp et al., 2017) .
Scandium complexes comprising salen-type Schiff-base ligands are fairly rare, with the majority of such compounds having been reported by Anwander and co-workers (Meermann et al., 2006 (Meermann et al., , 2009 . Access to these complexes was achieved via treatment of the scandium silylamide precursor Sc[N(SiHMe 2 ) 3 ] 3 (THF) with substituted H 2 salen precursors under anaerobic conditions. We report here the straightforward formation and structural characterization of a dinuclear scandium complex comprising salophen ligands using scan- ISSN 2056-9890 dium nitrate tetrahydrate as the starting material. Treatment of a diluted solution of Sc(NO 3 ) 3 Á4H 2 O in ethanol with an ethanolic solution of the protonated ligand H 2 salophen (Bonnaire et al., 1981) resulted in the rapid formation of a yellow precipitate which was identified as the title complex Sc(NO 3 ) 2 (-salophen)Sc(salophen)(EtOH). The analytically pure material could be isolated in 70% yield. The title compound was fully characterized through the usual set of elemental analysis and spectroscopic methods (IR, NMR, MS). The NMR spectra in DMSO-d 6 solution showed only one set of salophen 1 H and 13 C signals, and only one 45 Sc signal, and consequently the dimeric structure seems to be split into a monomeric species in DMSO. The mass spectrum did not display the molecular ion, but other high-molecular-mass peaks attributable to dimeric species, e.g. [M À CH 3 ] + at m/z 863, [M À EtOH] + at m/z 843, and [M À EtOH À NO 3 ] + at m/z 780.
Structural commentary
The asymmetric unit of the title compound recrystallized from ethanol contains two scandium atoms, two nitrate moieties, two salophen ligands, and one EtOH molecule (Fig. 1) . Both Sc atoms are situated in the tetradentate coordination pocket of a salophen ligand. Sc1 is coordinatively saturated by two chelating nitrate anions, resulting in a somewhat square-antiprismatic coordination. Sc2 is connected to the two oxygen atoms of the other Sc(salophen) unit, thus connecting the two parts of the molecule. An irregular seven-coordination of Sc2 is completed by an EtOH ligand. This asymmetrical structure is stabilized by an intramolecular O-HÁ Á ÁO hydrogen bond between EtOH and a nitrate ligand [O6Á Á ÁO11 2.787 (3) Å , O6Á Á ÁH approx. 2.01 Å ; Table 1 Arif et al., 1984 , Cotton et al., 2008 .
The octa-coordinated Sc1 is displaced from the salophene's N 2 O 2 coordination plane by 1.091 (1) Table 1 Hydrogen-bond geometry (Å , ).
Figure 2 Illustration of intra-and intermolecular -stacking interactions. The association of the complex molecules results in a supramolecular chain structure, which extends along the a-axis direction.
Figure 1
Molecular structure of the title compound in the crystalline state, showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level and H atoms attached to C atoms are omitted for clarity.
1.014 (1) Å . Both values are considerably larger than those observed in related complexes (Meermann et al., 2006 (Meermann et al., , 2009 , which can again be traced back to the higher coordination numbers of scandium. Both salophen ligands deviate markedly from planarity, as the two salicylidene arms are twisted out of the particular phenylene-diamine plane around the C-N single-bonds. The (phenylene)C C-N C(imide) torsion angles (which would be 0 in the case of perfect planarity) are 15.7 (4) and 24.6 (4) for the salophen ligand at Sc1, and 30.0 (4) and 34.7 (4) for the salophen ligand at Sc2. The corresponding angles between the salicylidene C 6 rings are 12.9 (2) for Sc1 and 53.5 (1) for Sc2, being in the same range as in the reference compounds (Meermann et al., 2006 (Meermann et al., , 2009 . Intramolecular -stacking interactions between the two salophen ligands may contribute to the stabilization of the dimeric structure. The two phenylene-diamine moieties are oriented almost parallel to each other with an angle of 11.8 (1) between the C 6 rings, and the closest interatomic contact between the rings is 3.401 (4) Å (C2Á Á ÁC23). The same is true for the two salicylidene moieties, with an angle of 14.4 (1) and the closest contact being 3.247 (4) Å (C17Á Á ÁC35). The remaining two salicylidene moieties are not in a proper orientation for efficient -stacking [angle between C 6 rings = 37.1 (2) ].
Supramolecular features
The molecules seem to be primarily associated bystacking interactions ( 
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Synthesis and crystallization
0.50 g (1.58 mmol) of H 2 salophen dissolved in ca 150 ml of ethanol were added to a solution of 0.63 g (2.08 mmol) Sc(NO 3 ) 3 Á4H 2 O in 100 ml ethanol at 323 K. After a few minutes the solution became turbid and Sc(NO 3 ) 2 (-salophen)Sc(salophen)(EtOH) precipitated as a microcrystalline yellow solid. Yield: 0.5 g (70% IR (ATR) : = 3426w, 3058w, 3026w, 2973w, 1609vs, 1580m, 1540m, 1526s, 1472s, 1443m, 1380m, 1348w, 1300s, 1276s, 1236m, 1193m, 1150m, 1123m, 1032w, 1021w, 984w, 946w, 920m, 864w, 851w, 802m, 747vs, 729s, 699w, 667w, 641w, 606m, 583w, 564m, 531s, 513w, 486m, 470w, 450m, 400m, 378vs, 353m, 306vs, 281vs, 231m, 169w, 157w, 137w, 118w, 107w, 91w, 77w, 68w, 61w , 54w cm
, 647 (70%), 580 (5%), 568 (27%), 555 (8%), 506 (100%), 480 (42%).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms attached to C atoms were fixed geometrically and refined using a riding model. All C-H distances within the salophen ligands were constrained to 0.95 Å . For the EtOH ligand, the C-H distances within the CH 2 group were constrained to 0.99 Å , the C-H distances within the CH 3 group were constrained to 0. group was allowed to rotate freely around the C-C vector. The oxygen-bound EtOH hydrogen atom was located in the difference-Fourier map and refined freely, the corresponding O-H distance was restrained to 0.84 (2) Å . The U iso (H) values were set at 1.2U eq (X) (X = C, O). The reflections 020 and 021 disagreed strongly with the structural model and were therefore omitted from the refinement. Sheldrick, 2015) ; molecular graphics: DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: publCIF (Westrip, 2010) . Extinction coefficient: 0.00110 (14)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
